Recent systematic reviews have highlighted a paucity of rigorous evidence to guide water, sanitation and hygiene (WASH) interventions in humanitarian crises. In June 2017, the Research for Health in Humanitarian Crises (R2HC) programme of Elrha, convened a meeting of representatives from international response agencies, research institutions and donor organisations active in the field of humanitarian WASH to identify research priorities, discuss challenges conducting research and to establish next steps. Topics including cholera transmission, menstrual hygiene management, and acute undernutrition were identified as research priorities. Several international response agencies have existing research programmes; however, a more cohesive and coordinated effort in the WASH sector would likely advance this field of research. This report shares the conclusions of that meeting and proposes a research agenda with the aim of strengthening humanitarian WASH policy and practice.
Introduction
Over the last decade, numerous scoping and systematic reviews have concluded that water, sanitation and hygiene (WASH) interventions in humanitarian crises can yield important health and social benefits for vulnerable affected populations [1] [2] [3] [4] [5] [6] [7] [8] . However, all reviews found that: i) the current evidence base supporting humanitarian WASH interventions is limited; ii) policy and practice is often based on operational experience rather than independent evaluation; iii) that research to date has been dominated by studies of household or point-of-use (POU) water treatment with little research on the health or social impacts of community level water supply, sanitation, and hygiene interventions, or relative benefits of combined WASH interventions; and iv) evidence generation in humanitarian crises remains challenging and ad hoc.
This paucity of evidence is reflected in guideline recommendations for humanitarian WASH programmes, such as the SPHERE standards [9] , which are often not supported by rigorous, published evidence [9] [10] [11] [12] [13] [14] [15] . Although many response agencies routinely conduct programme evaluations, these are often not rigorous nor published; thereby limiting the uptake of findings. While this issue is common across the humanitarian sector, a systematic review of all public health interventions in humanitarian crises published in 2017, found that WASH interventions were supported by far fewer studies (n = 6) than other areas of public health [5] .
In November 2016, during the 7th Emergency Environmental Health Forum (EEHF) in Kathmandu, Nepal [16] , a group of leading response agencies, research institutions and donor organisations raised the idea of conducting a research priority-setting exercise for humanitarian WASH. In response, Elrha's Research for Health in Humanitarian Crises (R2HC) programme convened a two-day meeting (June 29-30th 2017) in Windsor, United Kingdom, with a group of international response agencies, research institutions, and donor organisations (Appendix A) [17] .
The objective of the meeting was to identify key public health research priorities for humanitarian WASH research, informed by response agency, research institution and donor organisation perspectives, to strengthen policy and practice. Momentum for the meeting was supported by concurrent funding initiatives for health in humanitarian crises research such as the R2HC, the Humanitarian Innovation Fund (HIF) and the Humanitarian Evidence Programme (HEP). We have published this report of the meeting to expand the discussion beyond those who attended and to stimulate much-needed research interest and investment in the field of humanitarian WASH. 
Key conclusions

Challenges with conducting research in humanitarian crises
Participants shared their current research programmes and related how this work had been initiated and developed. A wide range of research activities were shared but these efforts were largely independent and uncoordinated, with topics reflecting individual organisation's mandates rather than broader strategic or sectoral areas of interest or concern. Participants remarked that it might not be feasible or even desirable for all agencies to adhere to a common research agenda due to organisational priorities, although a common agenda might help to guide future research activities, donor investments and research collaborations. Humanitarian crises, by definition, provide a challenging context for undertaking research. Most often in crises, affected populations have acute needs, response agencies operate under severe logistical constraints, and the sociopolitical environment is often unstable. Resources and opportunities for research in these settings are limited, particularly more intensive research involving differing standards of care and experimental interventions. Organisations undertaking research need to plan in advance, often significantly ahead of an actual emergency yet remain pragmatic and adaptive when research is executed.
Participants identified a set of key barriers to conducting research
Difficult to secure ethical approval rapidly Limited investment in research and resources not readily available Challenges in reconciling interests and needs of response agencies and research institutions with regard to what constitutes "sufficient rigour" Conflicting timelines of response efforts and research protocols Lack of staff trained in research methods within humanitarian organisations Weak connections between research, and policy and practice functions within agencies Limited public data sharing, and publication of internal evaluations
Moving the humanitarian WASH research agenda forward
There was consensus on the importance of research and the need to strengthen the evidence base for these interventions but also a recognition that dedicated efforts are needed to support uptake of findings within and across sector agencies.
Many of the response agencies present had specific programmes to train staff and increase research outputs. Examples included the Centers for Disease Control and Prevention (CDC) "Epidemiology for WASH" training programme, the "Using evidence for WASH policy and practice" course run between UNICEF and the London School of Hygiene and Tropical Medicine (LSHTM) and other WASH-specific training programmes run internationally [18] , the Médecins Sans Frontières (MSF) operational research trainings "SORT-IT" [19] and recent "WASH-IT" spin off, and dedicated operational research units such as those within Action Contre La Faim (ACF), MSF and among other agencies. There were also examples of academic-humanitarian partnerships with universities in the U.S., UK, Europe, Africa and Asia conducting collaborative research with response agencies; often involving both Masters (MSc) and Doctoral (PhD) students.
A notable challenge remains in establishing and maintaining connections from research findings and teams operating in-country. The group recognised that research uptake needs careful consideration in dedicated training programmes in order to build local capacity for research and evaluation and as an advocacy tool across the humanitarian WASH, health, nutrition and shelter sectors. Revisions to guidelines and manuals needs to be evidence-based with Specific, Measurable, Achievable, Relevant and Time-Related (SMART) indicators to aid monitoring and evaluation. Participants noted that a cultural shift is required within most organisations to carry out and incorporate research within their programmes or to build linkages with agencies who have that technical expertise.
Engagement of all members of the Global WASH Cluster was flagged as important to establish a representative view and ensure the involvement of the broader group of those involved in the humanitarian WASH response. This meeting was intended to gauge interest and undertake initial discussions on the direction for future WASH in humanitarian crises research. The group made two commitments towards sustaining momentum on this agenda: [20] and others [21, 22] .
Conclusion
The scale, duration and complexity of humanitarian crises is increasing [23] , with a growing population of highly vulnerable people. Responding to these crises requires strong evidence on what works to guide more effective and efficient investment and to achieve better health and social outcomes. Addressing the humanitarian WASH evidence gap is a joint concern of the response agencies, research institutions and donor organisations who attended this meeting. A greater commitment within the humanitarian WASH sector is needed to generate this evidence and an increased investment of resources to achieve this. Our meeting provided a platform for the leading international response agencies, research institutions and donor organisations active in the humanitarian WASH sector to undertake a participatory research priority setting exercise. We hope that sharing the conclusions from this meeting will support a broader and ongoing discussion in the humanitarian WASH sector as to how we can strengthen the evidence base to support the delivery of better WASH interventions for vulnerable crisis-affected populations.
